The objective of this paper is to estimate the likelihood of households exiting poverty and the determinants of this transition, taking into consideration the length of time that households spent in poverty. Our focus is to analyze, by means of estimating survival models, whether short-term changes in the labour market affect that probability. Data is from the Brazilian Monthly Employment Survey (PME), which was conducted from March 2002 to May 2007. Such a monthly dataset allows us to estimate the relationship between events and mobility more accurately than using annual data. However, since this survey follows households for a very short period of time, we had to adopt estimation techniques that control for cases of right-and left-censoring. The most important results in this paper are: 1) households that entered into poverty with zero income (namely, their poverty income gap was equal to one) are not those with the lowest probability of exiting this condition; 2) changes in aggregate unemployment do not directly affect poverty duration; and 3) the increase of average wage in the informal sector has a significant, positive effect on the probability of the poor leaving poverty.
INTRODUCTION
The reasons that a family remains in poverty are closely associated with the determinants of falling into this condition. Some households might leave poverty only temporarily while others might escape from it permanently. But a third group of households might remain chronically poor if they continue to have insufficient resources for a long period of time. Many studies have shown that the longer a household or an individual remains in poverty, the greater are the chances of permanence in that condition (Iceland, 1997b; Stevens, 1999; Dmitri, 2000; McKernan and Ratcliffe, 2003; Hussain, 2002) . This paper seeks to estimate the probability of households moving out of poverty and the determinants of this transition, taking into account the length of time that they have been in poverty. Our main hypothesis is that the longer the period of poverty, the lower the probability of escaping from it. In other words, the actual duration in the condition helps determine its chronic nature.
On the supply side, household characteristics are the critical determinants of leaving poverty. However, on the demand side, we are interested in discovering whether changes in the labour market, such as fluctuations in the unemployment rate and the average wage, have any effect on the duration of households in poverty. Thus, this paper has the specific aim of evaluating whether changes in aggregate demand are capable of removing households from poverty.
In Brazil, there is a monthly household panel that allows carrying out this kind of analysis: the Monthly Employment Survey (PME, Pesquisa Mensal de Emprego). The PME is a rotating panel that observes the same household for four consecutive months and, after an eight-month interval, observes it consecutively for four more months. After a total of eight monthly interviews, the household leaves the sample permanently.
The results indicate that the longer the poverty spell of a household, the lower its probability of leaving this condition, especially from the second month of poverty onwards. Among the household characteristics, the presence of, at least, one elderly person has the strongest effect on the probability of exiting poverty, as opposed to remaining in this situation. Regarding the situation in which a household moves out poverty, we found that, on average, the farther its per capita income is below the poverty line, the lower the probability of its exit from poverty. Nevertheless, this effect is convex, which implies that households with no income or the lowest level of income are not the ones with the greatest probability of staying in poverty.
Finally, regarding changes in the labour market, we found that the movement of workers from the industrial and commercial sectors to the service sector in metropolitan regions significantly reduces the length of time that households spend in poverty. Another result is that changes in the unemployment rate have not had a direct effect on keeping households in, or taking them out of, poverty. But variations in the average wage have had a significant impact.
The study made by Iceland (1997b) uses the PSID to estimate the chances of leaving poverty is our reference. He attempts to relate aspects of aggregate demand to this event by using covariates that express the changes in the U.S. urban labour market from 1970 to 1985. This author uses annual variations in the proportions of employees working in the industrial, service and commercial sectors in order to obtain the effect of industrial reorganization, which, initially, reduces the number of jobs in the industrial sector.
Iceland considers the possibility of a mismatch between individual skills and job requirements by examining the annual variation in the percentage of employees with more than 11 years of study, i.e., high school level or higher. Iceland's results indicate that spatial segregation does not produce any significant effect on moving out of poverty. Nevertheless, urban de-industrialization tends to favour Whites more than Blacks with regard to transitions out of poverty. But in the areas where there is a significant expansion of the commercial sector, the chances of Blacks exiting poverty were greater than in industrialized areas, where they were usually employed as blue-collar workers. The skillmismatching hypothesis is not robust for Whites but is robust for Blacks, especially in the service sector.
In Brazil, there are a few studies of poverty duration. The study by Barros, Mendonça and Neri (1995) was one of the first to investigate this topic. They also used the PME panel but made only a descriptive analysis. Their analysis intended neither to investigate the determinants of poverty spells nor control for the problem of censoring.
There are also two studies that estimate the probability of entry into and exit from poverty, using a transition model similar to the one proposed by Cappelari and Jenkins.
These studies were carried out by Machado, Ribas and Penido (2007) and Ribas and Machado (2007) . The first analyzed monthly transitions by using the PME for 2004. It concluded that being in the informal sector has an ambiguous effect on mobility because it contributes both to exiting poverty and increasing the vulnerability to poverty. Moreover, the longer the duration that a worker is employed, the lower the probability of his entering into poverty.
This study, as well as Barros, Mendonça and Neri's, assumed a monetary poverty definition that does not take account, however, of non-labour sources of income. Therefore, the poverty rates in both studies are well overestimated and the poverty dynamics are actually exclusively related to changes in labour conditions. In summary, we can conclude from this review that, first, the event of entry into poverty and permanence in this state are associated more with changes related to employment in the labour market than with factors of household structure and composition. Nevertheless, most of the studies that come to this conclusion might not have taken into account the endogeneity of income shocks in mobility models.
The second conclusion is that the omission of censored data, along with analysis based on simple intervals of duration, can underestimate the average time spent in poverty. However, it should be acknowledged that analysis based on multiple spells of duration is possible only when there is a panel with a large number of waves.
IMPUTATION OF NON-LABOUR INCOME IN THE PME
As a result of its specific interest in investigating the urban Brazilian labour market, the PME provides information only about income from work. For this reason, we have adapted the technique proposed by Elbers, Lanjouw and Lanjouw (2003) to impute nonlabour earnings to the households surveyed by PME by using data from PNAD.
Elbers, Lanjouw and Lanjouw's method consists in estimating a variable of interest based on common covariates of two distinct databases. This technique is usually employed in drawing up 'poverty maps'. In such cases, the variable of household income or consumption is estimated by means of a survey, which is not representative at the municipal level, but this estimation is attributed to the census data. Despite the questions about the reliability of this technique, 2 there are two advantages in our case that make the imputation consistent. The first advantage lies in the similarity between the questionnaires used by PNAD and PME. The second advantage lies in the fact that, in metropolitan areas, the size and representativeness of both samples are almost identical.
In order to attribute non-labour income to households, we first limited the PNAD's sample to those metropolitan regions that are also covered in the PME, i.e., Recife, Salvador, Belo Horizonte, Rio de Janeiro, São Paulo and Porto Alegre. Since retirement benefits, other pensions, and other earnings, such as interest, rent, transfers and donations, have distinct determinants, we decided to estimate a model for each type of income. We thus have four models: retirement pensions received by individuals; other pensions received by individuals; other incomes received by 'poorer households'; and other incomes received by 'richer households'.
In this case, the division between 'poorer households' and 'richer households' is based on per capita labour income and is set at the sixth decile of the income distribution. This division is caused by the diverse nature of the other categories of income. For poor households, 'other incomes' come predominantly from cash transfer programmes, such as the Bolsa Família (Family Allowance) and donations. For richer households, the 'other incomes' are derived more from rent and interest.
The four income models were estimated from PNAD based on Heckman's (1979) two-step method. In the first step, we estimated the probability of receiving a particular type of non-labour income using a probit model. Then we estimated the inverse of the Mill's ratio. In the second step, we estimated the values of earnings according to a subset of variables from the first step and the inverse of the Mill's ratio. The covariates in both the first and the second steps were selected by using a stepwise estimation, in which the instrumental variables, which are required for a consistent estimation, were selected. Once the probability of receiving sources of non-labour income and their amounts had been estimated, the coefficients and standard errors were exported to the PME data. It is important to emphasize that the standard errors of the earnings regressions were also parameterized by using the stepwise estimation-that is, we assumed that the errors were heteroscedastic. Thus, the task of imputation basically consists of taking the vectors of coefficients estimated using PNAD and relating them to characteristics of individuals and households in the PME.
In addition, we were careful with regard to the difference in periodicity between the two surveys. The estimates from PNAD of a particular year were attributed to the PME of the same year, beginning on the month in which the nominal minimum wage had been changed (which usually occurs in April or May), and similarly for the PME from the following year up to the month of the next minimum wage readjustment.
Since the available PME series is wider than that of PNAD, the estimates of PNAD 2005, in particular, allowed for the imputation of values to the PME until May 2007. In addition, for all years, the September values of PNAD were deflated according to the value of the adjusted National Consumer Price Index (INPC) 4 (Corseuil and Foguel, 2002) , in order to make them equivalent to the monthly values of the PME.
In order to demonstrate the consistency of the imputation process, we provide in the Annex a table of descriptive statistics for the different sources of income observed in PNAD and attributed to the PME. In that table, which refers to September 2005, we found that there are no significant differences between the statistics.
EMPIRICAL FRAMEWORK -SURVIVAL MODELS
In order to estimate the duration of poverty in Brazilian metropolitan areas between 2002 and 2007, we analyzed the periods of time spent in this state and the determinants of the condition. Our hypothesis is that household structure and composition, the poverty income gap and fluctuations in aggregate demand are the main determinants of households' exit from poverty.
Unfortunately, the period of 16 months between the first interview and the last is not long enough to observe the length of time that a household will remain in poverty. This short duration results in a high number of censored observations in our duration analysis. However, this survey format is considered appropriate for analyzing transitions and the effects of fluctuations in aggregate demand, because such duration allows investigation of short-term changes. If annual data were used, a series of events that took place throughout the course of a year would be neglected. In our case, we decided to use the PME for the period running from March 2002 to May 2007.
Another of PME's limitations is its questionnaire, which is addressed exclusively to the analysis of the labour market. Thus, this survey includes only labour earnings and does not take into account other income sources such as pensions, unemployment insurance, rents, investment earnings, and private and public transfers. To deal with this problem of underestimating household income and, consequently, overestimating poverty, we employed the method proposed by Elbers, Lanjouw and Lanjouw (2003) to impute the non-labour income of households.
In regression analysis, we have excluded neither the right-censored cases (when the movement of households out of poverty was not observed) nor the left-censored cases (when the entry of households into poverty was not observed). In the former case, the use of conventional survival models provides a method to treat this problem. But the latter case is not so simple because a left-censored sample can introduce bias into the analysis. However, the omission of such data provides a stronger bias than their inclusion because it would systematically exclude people who are in the midst of a long period of poverty (Iceland, 1997a) . In order to reduce this possible bias, we make use of survival models estimated by maximum likelihood, taking into account the probability of moving into poverty, and we thus consider left-censoring as a problem of initial condition (Ridder, 1984) . These models, however, are based on a stationarity assumption-that is, the conditional probability of moving into poverty is assumed to be constant (D'Addio and Rosholm, 2002) .
The well-known survival models are the most suitable for estimating the time that a household is likely to spend in poverty. The so-called 'failure' takes place when the process of moving out of that condition occurs. Using these models, one can estimate the probability of remaining in poverty beyond a specific period of time t, called the survival function. It can be expressed as ( ) ( )
, where ( ) t F represents the accumulated distribution of cases from the time zero to the time t.
The probability of a failure taking place, that is, the probability of exiting poverty at a specific moment, which is also called the hazard function or rate, can be described on the basis of the difference between the survival function at two moments, ) ( ) ( 2 1 t S t S − , weighted by the length of that interval:
Also, if ( )
represents the density function of cases according to survival time, the hazard function can be expressed as:
In parametric models, the function ( )
can take on various forms. In this paper, we consider the Weibull, Gompertz, Log-logistic and Inverse Gaussian distributions. Unfortunately, due to the large number of left-censored cases, we were unable to carry out tests of adequacy of distributions, such as the Cox-Snell test, in order to find out which of them is the most appropriate. Therefore, we decided to estimate models that are based on different distributions in order to check the robustness of our results.
The density functions for each of the assumed distributions are described below: The inverse Gaussian distribution, parameterized according to the Wiener process with absorption (namely, the process starts at some positive value and finishes whenever it hits zero) was also used in this paper. Wiener processes are normally used to calculate the distance between the beginning of the process and the state of absorption (Lancaster, 1982; Doksum and Høyland, 1992) . Thus, it is assumed that the process of falling into poverty is heterogeneous and that distance determines the format of the hazard function. According to Aalen and Gjessing (2001) , a long distance between the two points is associated with a rising hazard rate. An intermediate distance implies a hazard rate that rises and then falls, while a short distance indicates a falling hazard rate.
The density function calculated by the Wiener process with absorption has the following specifications: , function (2) becomes identical to the inverse Gaussian distribution in (1).
We believe that the Wiener process controls in part the effect of re-entry into poverty, which is not taken into account due to the limitations of the panel data that we use. In other words, in accordance with their specific characteristics, certain households enter poverty already liable to remain in this situation for a longer period than others. Iceland (1997a) argued that left-censoring is one of the main problems of poverty duration models. According to D'Addio and Rosholm (2002) , duration models that control left-censoring are rarely found in the literature 6 because they are difficult to estimate. In addition, the general understanding is that left-censored observations do not contain relevant information that can be used empirically.
These authors also indicate that two solutions are usually adopted for the problem of left-censoring. Either a very limiting assumption of stationarity is made or all left-censored observations are omitted. However, in situations where there is a relatively short period of observation and the proportion of censored cases is high, the information contained in those cases is critical.
Therefore, we decided to make the assumption of stationarity to compensate for not limiting the sample in any way. Adopting this assumption implies assuming that the conditional rate or probability of entry into poverty is constant. On this basis, we calculated the duration models by maximizing the likelihood function proposed by Amemiya (1999) . When 1 n represents the number of left-censored cases and 1 2 n n n − = is the number of the remainder of cases, Amemiya's probability function consists of an equation with two separate parts, according to the type of sample, which are multiplied by the respective probability of whether the information is left-censored or not: are the probabilities of being in the state at time 0, before beginning the count, and at time 1, at the beginning of the count, respectively. i X is the vector of the characteristics that determine the entry into and the permanence in the state under analysis.
If we assume a constant rate of entry into the condition, we can state that ( ) ( )
. Therefore, function (3) can be simplified to:
where
is an indicator of whether the observation is left-censored or not and 1 τ denotes the observed duration from the first period onwards. 6 . See Gritz (1993) and Rosholm (2001) as references. 7 . D' Addio and Rosholm (2002) propose another likelihood function that produces more robust results. However, using this function requires retrospective data about events prior to the situation under analysis.
THE PME SAMPLE AND THE DESCRIPTION OF VARIABLES
As mentioned previously, the data on poverty duration are taken from the PME (Pesquisa Mensal de Emprego -Monthly Employment Survey) that was conducted from March 2002 to May 2007. We took the poverty line for metropolitan regions calculated by the World Bank (2006) and deflated for the months in the PME.
8 Then, we classified as 'poor' households the ones whose per capita income was below this line. It is important to remember that household income includes all the types of income resulting from carrying out the imputation described earlier in this paper. In addition, those who declared themselves to be guests, domestic workers or their relatives were not included in the household composition.
In order to produce the database used specifically to analyze poverty duration, we used, first of all, the algorithm proposed by Ribas and Soares (2008) to put together the whole panel of individuals. Then, we identified those households in which at least one member was observed in more than one interview and separated them from those households in which all the members had left the sample. In other words, we considered a household to have undergone attrition when none of its members were observed subsequently in the sample.
Once the families that had been interviewed at least twice and had spent no less than one month in poverty had been identified, we counted the number of months each family had been in this state. This period was calculated according to the number of months between two consecutive observations. For instance, in the case of the household that had already fallen into poverty at the time of the fourth interview, remained in the same treated situation for the fifth interview (eight months afterwards) and had exited poverty by the time of the sixth interview, we assumed that it had been in deprivation for 10 months.
However, if this household had been observed to be out of poverty at the time of the fifth interview, we treated it as right-censored, because we did not know in what month it had actually left poverty. This same criterion of interpolation of periods was adopted for households whose attrition had occurred in a particular month of an interview, but had recovered one month later. It should also be mentioned that such cases were not completely excluded from the sample: they were treated as left-censored cases. Table 1 presents the descriptive statistics for the selected variables used in the poverty duration model and shows that the average observed duration in poverty was 2.69 months. However, almost 45 per cent of the sample is right-censored, while about 46 per cent is left-censored. We also found that São Paulo and Rio de Janeiro comprise, respectively, 38 per cent and 22 per cent of the sample.
The average percentage of working-age people (between 18 and 65 years of age) in poor households is 59 per cent. In addition, among households in poverty, 47 per cent have at least one child, 22 per cent have more than one child, 31 per cent have at least one adolescent, 20 per cent have more than one adolescent, and 17 per cent have at least one elderly member. Almost 57 per cent of poor households have at least one adult with elementary education. In 45 per cent of households, the head is white; and for a similar percentage, the head is single. Single women are the heads of 37 per cent of poor households. The average age of the household head in the sample is 46 years old and the average income gap for poor households is 51 per cent of the poverty line. Table 2 shows the size of the samples used in the estimates of the duration models. In the reduced sample, used to calculate just the effects of fixed variables, there is a similar number of observations that are only right-censored or only left-censored (approximately 30 per cent), while 16 per cent of the data is interval-censored. Based on these statistics, we concluded that the relative number and, most importantly, the absolute number of observations not censored is sufficient to estimate the effects of a poverty duration model using the PME data. In the expanded (split) sample, used to estimate the effects of fluctuations in aggregate demand, the number of right-and interval-censored observations increased and, as a result, the percentage of non-censored cases was reduced. Nonetheless, there was only a slight reduction in the absolute number of these cases. The difference between the reduced sample and the split sample lies in the number of times that the same household appears in the database. In the first case, each household is represented by only one observation, which contains the total number of months that it was in poverty, censored or not, and the fixed variables that permanently characterize it. These fixed variables are generally those that represent the household's characteristics at the first time that it was observed in poverty.
In the second case, each observation corresponds to a month that the household was in poverty. In other words, the same household can be repeatedly reported in the split sample. Each observation contains the number of months observed in poverty until that moment and the characteristics of the labour market in that month, as well as the same fixed variables from the previous sample. As a result of the expansion of data points, the observed number of households that do not last in poverty for the complete duration increases, and so does the number of right-censored cases.
The small reduction in the number of non-censored cases is due to the inclusion of lagged time-dependent variables so that we could analyze the quarterly variations in the labour market. Thus, the three first months of the survey (March, April and May, 2002) were omitted in the expanded sample.
RESULTS

THE SLOPE OF THE PROBABILITY (HAZARD) FUNCTION FOR EXITING POVERTY
As mentioned before, the analysis of poverty spells using the PME requires control of both right-and left-censoring. Before presenting the results of the parametric models that include this control, we present the Kaplan-Meyer function, but not including the leftcensored cases (Graph 1). This non-parametric estimation simply allows us to perceive the survival function that arises out of the observed data. At moment 0 = t , 100 per cent of the sample is in poverty, which is an assumption of the survival analysis model. By the end of the first month, 60 per cent are still in poverty and by the end of the third month, 50 per cent. The sharp drop of the line in the first two months indicates the high probability of escaping from poverty in this period. The horizontal straight line that appears after the third month and continues until the tenth month represents the period of eight months between the fourth and fifth interviews of the households in the PME panel.
From the tenth month onwards, we can see that some households move out of poverty, but at a much lower rate than in the first two months. Finally, the distance of the survival curve from the horizontal axis records the fact that there is a significant amount of rightcensored data-that is, the presence of households that will remain in poverty for some time to come.
Without parameterization, the omission of left-censored cases and the lack of exit of households from poverty between the third and the tenth month result in a hazard function with a positive slope (Graph 2). In light of this evidence, we emphasize that it is necessary to use parametric models in order to estimate a more consistent hazard function that does not leave out censored cases. In contrast to Graph 2, Graph 3 shows that all the parametric hazard functions based on the full sample have a negative slope from the second month of the poverty spells onwards. Therefore, the longer a household remains in poverty, the greater are its chances of staying there. With the exception of the Weibull model, it is observed that, after the tenth month, the average probability of leaving poverty is less than 20 per cent.
The inverse Gaussian function indicates the most critical condition. According to this model, the mean probability of exiting poverty in the first month is less than 40 per cent. After the third month, the probability drops to less than 10 per cent and, after the tenth month, it is almost zero. In order to verify whether the format of the hazard functions is heterogeneous according to the Wiener process, we tested the hypothesis that the parameter c in function (2) is constant. The chi-square statistics of the Hausman test (13362.29 with 25 d.f.) indicates that the estimation of the Wiener process with absorption is more consistent than a simple estimation of an inverse Gaussian model. The estimated determinants of the distance between the starting and the absorption points are given in Annex (Table A2) .
Graph 4 illustrates three mean hazard functions estimated according to the Wiener process -one with the minimum value of c found in the sample, which is equal to 1.11; another with the sample mean value of c equal to 1.48; and a third with the maximum value of c found in the sample, which is equal to 2.6. Thus, there are households with a higher probability of leaving poverty immediately in the first month, just as there are households that, having fallen into poverty, are already subject to remaining in this situation for a long time. However, in spite of the value of c obtained, the hazard functions always show a negative slope from the second month onwards. Table 3 gives the results of the hazard function, estimated by assuming the Weibull, Gompertz, Log-logistic and inverse Gaussian (Wiener process with absorption) distributions. The regressions presented in this table estimate the effects of the household's fixed characteristics, obtained during the first month that it was observed in poverty. In addition to the regression coefficients, the table provides for each covariate the odds ratio of the Log-logistic model and the hazard ratio for the other models.
GRAPH 4 Probability Functions of Exiting Poverty Estimated based on the Wiener
THE DETERMINANTS OF LEAVING POVERTY
In the regressions, almost all of the coefficients are significant. The exceptions are the coefficients related to the dummy variables for unmarried household head and unmarried female head. The following household characteristics reduce the probability of remaining in poverty: 1) an extended household, 9 2) most members are working-age adults, and 3) the presence of adults with a higher level of schooling. The effects of having mostly workingage members and having adults with a higher level of schooling are indirect indications of the positive role played by labour supply on the probability of exiting poverty.
The probability of exiting poverty is even greater the older the household head. Nonetheless, the presence of an elderly member in the household is more important than all other characteristics. This factor increases the chances of leaving poverty by more than 20 per cent. The reason for this might be the effect of retirement benefits on providing extra income for poor households. That is, the pensions paid to these elderly members probably contribute to reducing the depty of poverty (the poverty income gap), thus making it easier for these households to exit poverty when another member obtains additional income. 1 This value represents the mean of the sample since it was parameterized according to some of the covariates. The coefficients of the regression of the logarithm of c can be found in the Annex. * means significant at 5%; ** significant at 1%; *** significant at 0.1%; and MA = Metropolitan Area. Source: Own calculations based on PME 2002-2007. The factors that contribute to a longer permanence in poverty are as follows: a higher number of household members; the presence of children and adolescents; and the presence of illiterate adults. In addition, there is a higher probability that households will remain in poverty if the head is non-White. This difference might be the result, among other factors, of the well-known fact that Blacks suffer from discrimination in the Brazilian labour market.
In general, many of these results were expected. However, the use of the poverty income gap (i.e., the depth of poverty) as a covariate in the duration model leads to new results. In fact, the greater the distance of household per capita income below the poverty line, the lower the probability of moving out of poverty. But this effect is significantly convex. Graph 5 presents the estimated hazard ratio according to the poverty income gap. This graph shows that the households that entered into poverty with zero income (namely, the gap is equal to one) are not the ones with the lowest probability of exiting from this condition. That is, the households that currently are most poverty-stricken are not the most chronically poor.
The households with a poverty income gap equal to one are probably the ones that lost temporarily their only source of income because, for example, the household head became unemployed. Nevertheless, such households have a greater chance of exiting poverty when the head or another working-age member of the household finds a new job than the households that have not undergone this change but continue to receive a low level of income that is insufficient to sustain their members. 
GRAPH 5 Effect of the Initial Poverty Income Gap on the Probability of Exiting Poverty
THE EFFECT OF LABOUR MARKET CHANGES ON EXITING POVERTY
Inspired mainly by the work of Iceland (1977b) , we constructed time-varying covariates that represent changes in the labour market in order to estimate the effects of aggregate demand on poverty duration. Specifically, we analyzed the effects of quarterly variations in 1) the proportions of employees in the sectors of industry, commerce and construction in relation to the service sector; 2) in the unemployment rate, and 3) in the average real wage of civil servants, the self-employed, and registered and unregistered employees. Table 4 describes the magnitude of these variations during a period of 60 months (from June 2002 to May 2007) in the six previously mentioned metropolitan areas. It shows that, in spite of the averages being close to zero, the deviations are large enough to make it possible to analyze the impact of these changes. Of all these changes in the labour market, the only factor that shows a clear rising trend during the period is the average wage of workers who are not officially registered; the average growth rate of their wage is 1.22 per cent per quarter. The greatest variability is observed in the unemployment rate, which has a standard deviation of 10 per cent in relation to the average percentage variation. That is to say, the unemployment rate is the aggregate indicator with the highest fluctuation around its trend. Next in line comes the average earnings of those who are self-employed (standard deviation of 7.3 per cent), followed by the proportion of workers in the construction sector (standard deviation of 6.5 per cent). The average income of civil servants also shows a relatively high degree of variability, with a standard deviation of 6.5 per cent.
In order to include these covariates, which change over time, in the estimation of the duration model, we had to expand (split) the sample, including for each household all the months in which it was interviewed and was in poverty. The consequence of this expansion on the sample has already been shown in Table 2 . The results of the estimated probability of exiting poverty for this new sample are shown in Table 5 .
All of the models use the households' fixed covariates and include time-varying covariates in stages. The first model considers only the fluctuations in all employees' average wage. The second model specifies the variation in average income according to occupation. The third model includes the variation in the unemployment rate. And the fourth model includes the variations in the proportion of employees by sector. The last, and most complete, model incorporates dummy variables for months to control for seasonality.
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According to the coefficients that were estimated, we found that a quarterly increase of one per cent in average earnings actually reduces the probability of exiting poverty between 0.6 and 0.9 per cent. A possible explanation for this result is that the rise in the average wage causes an increase in the labour supply of more skilled workers and that this, in turn, creates greater difficulties for the insertion of less skilled workers in the formal labour market. In other words, the consequence of the rising average wage might be the rise in the unemployment rate for workers with low qualifications.
Decomposing this effect by the type of occupation, we find that a quarterly increase of one per cent in the average income of registered workers actually reduces the probability of exiting poverty by 5 to 9 per cent. But the same growth in the earnings of unregistered workers increases this probability by 6 to 12 per cent. According to Machado, Ribas and Penido (2007) , poor workers are concentrated in the informal sector in Brazilian metropolitan areas. Thus, one can assume that the effect on unregistered workers tends to increase the income in poor households, whereas the effect on registered workers leads to a lower participation of poor workers in the formal labour market. Table 4 shows that, fortunately for poor households, earnings in the informal sector have been increasing more quickly, on average, than in the formal sector. Part of this growth can be attributed to the re-adjustments in the minimum wage. As Giambiagi and Franco (2007) 11 note well, the so-called 'light-house' effect of the minimum wage has a substantial impact on the informal labour market. The employer who does not officially register workers is not forced to readjust his wages because he is already acting illegally. However, moral considerations (the need to obey social norms) and/or the practical necessity to avoid worker dissatisfaction can lead the employer to follow the law regarding the minimum wage, even if this is done in an informal manner. This behaviour tends to be more common in metropolitan areas because of the greater number of labour unions.
When there is no control for seasonality, we found that the direct effect of reducing the unemployment rate by one per cent on the probability of exiting poverty is only 0.3 per cent. When seasonality is controlled, this effect is no longer significant. Therefore, the unemployment rate, in itself, does not affect a household's permanence in poverty. Nevertheless, the effect of unemployment on permanence in poverty takes place indirectly through several channels, especially through the seasonality of economic activity and the rise or fall in the amount of earnings in the economy, namely, the effect of aggregate demand.
With regard to the participation of employees by sector, we can see that the reduction of one per cent in the proportion of industrial and commercial workers in relation to service-sector workers increases the probability that households will leave poverty by around 0.5 to one per cent, respectively. That is to say, the movement of industrial and commercial workers into the service sector in metropolitan areas significantly reduces the period spent by households in poverty. However, according to Table 4 , on average, this change has been taking place very slowly. As a final note, the effect of changes in the proportion of employees in the construction sector is not significant in most of the models analyzed.
CONCLUSION
This paper seeks to calculate the probability of households moving out of poverty and identify the determinants of this event, taking into consideration the amount of time that households spend in this condition. The data that we analyzed, namely, those from the Monthly Employment Survey (PME, Pesquisa Mensal de Emprego), initially contained two limitations.
The first of these is related to the questionnaire, since it did not include questions about income from non-labour sources, such as retirement benefits and other pensions, unemployment insurance, interest and transfers from social programmes. This means that, if the PME were used in an unaltered form, it would underestimate household income and, consequently, overestimate poverty. To overcome this problem, we adopted the technique proposed by Elbers, Lanjouw and Lanjouw (2003) to impute household income not originating from work.
The second limitation of the panel that we used is the short interval during which households are observed. This drawback results in a high number of censored observations for the duration analysis. In order not to exclude both the right-censored cases, when the household is not observed escaping from poverty, and the left-censored cases, when the household's entry into poverty is not observed, we opted for the use of parametric survival models that control for the initial condition (i.e., the first observation of a household already in poverty). If censored observations were omitted from the analysis, we would introduce a strong bias into the results because we would be systematically excluding households in the middle of a long period in poverty.
In spite of this limitation in the period during which households are observed, we consider the PME panel to be ideal because it allows us to investigate short-term changes. The results of the parametric survival models suggest that the probability of moving out of poverty decreases, the longer the household has remained in poverty-mainly after the second month in this condition. Therefore, the longer the household stays in poverty, the greater the chances that it will remain there.
Among the household characteristics that have an effect on exiting poverty as opposed to staying in that condition, the presence of an elderly person has the greatest impact: it increases the chances of leaving poverty by more than 20 per cent. The retirement benefits received by the elderly probably play an essential role as complementary income for poor households.
With regard to households that have entered poverty, we found that, in general, the greater the distance of their initial per capita income below the poverty line, the lower the probability of their exit from poverty. However, the households that entered into poverty with no income, or very low incomes, are not the ones with the lowest chance of exiting this state. For some households, the transitory nature of unemployment of the household head or other key working members puts them in the situation where their poverty income gap might be large but the probability of remaining in poverty is actually lower than that for households that have somewhat higher incomes but their povertylevel income is long-lasting.
Finally, in terms of changes in the labour market, we found that the movement of industrial and commercial workers into the service sector in metropolitan areas has caused a significant reduction in the length of time that households spend in poverty. However, this movement has, on average, been taking place very slowly. In fact, this process of 'tertiarization' might be already beginning to wane. Another important result is that changes in the unemployment rate do not have a direct effect on the likelihood of households remaining in or exiting poverty.
In the regression analysis, we also showed that increasing the average wage of the workers who were registered caused a significant reduction in the probability of the exit of poor households from poverty, whereas the increase of the average earnings of unregistered workers raised this probability to a significant degree. Indeed, poor workers are more concentrated in the informal than in the formal sector of the economy. Therefore, the increase in the average earnings of informal workers has the effect of increasing the income of poor households, while an increase in the wage of the rest of the formal-sector workers does not have the same effect.
We should take into account that, in Brazil, there is an enormous contingent of adults who face a huge difficulty in participating in the labour force, especially in the formal sector of the economy. For this group, job creation programmes could be ineffective in helping them exit poverty. In addition, increases in the average wage among formal-sector workers might make the participation of poor workers in the formal labour market even more difficult. Thus, the common strategy adopted by such workers in order to mitigate their conditions is to take up employment in informal low-paid jobs. Therefore, we conclude that poverty reduction policies should go beyond the labour market and should reach out to the most chronically poor, instead of waiting for them to find a job and, as a result, move out of poverty in the short or medium term. An important point in this regard is to create economic conditions in which they can support themselves in a dignified manner and are able to overcome their disadvantages in the long term by obtaining better education and greater skills. In the short run, real increases in the minimum wage could offer a solution, since such increases have a positive effect on the earnings of lower-skilled workers. 
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